Population ageing presented in the Czech Republic and in the Central Europe will affect the productivity in the following few decades. The fundamental question is, how the labour productivity will be influenced. There can be found negative factors such as the loss of physical capacities of older people, but they are contradictive positive factors, as well. We expect that the role of the positive factors such increasing knowledge and skills in the society, increased level of education and technological progress may ease negative expectations from ageing phenomena. We can obtain some inspiration from Nordic countries that have been facing the ageing for many years and up to now no negative effects in their economies can be observed.
Introduction
Labour force of all European countries is ageing, and this process certainly has consequences on the economic output and productivity. This issue has been widely discussed in the Western countries for several years, but deep economic and social discussion is missing in the Czech Republic.
Demographic projections show the shift in the composition of the population from relatively young to relatively old people and increase in the old-age dependency ratio. The same shift will also be seen in the labour force, from relatively young to relatively old workers.
Ageing of population and labour force will bring a number of consequences, not only in the economy. We can measure the impact on the economy in two ways, the first is the supply side covering production based on labour and capital (production factors) and the second is the demand side respecting changing habits of households and government policy that is reflected in their consumption expenditures.
In this paper, we deal with the supply side of the economy in the Czech Republic as well as neighbouring countries in Central Europe. We point out the differences in labour productivity by age through the distribution of average hourly earnings broken down by different age groups.
Similar analyses are common in western European countries, but not in the Czech Republic, here they are rare.
Literature overviews
Key question is, if older workers are productive than younger ones, if labour force ageing has impacts on average output per workers or not. There are a lot of studies about the relationship of ageing of labour force and productivity, at individual level (Skirbekk, 2008) , organization level (Aubert and Crépon, 2003) , national level (Prskawetz et al., 2007) , industry level (Mahlberg et al., 2013a) or occupational level (Oster and Hamermesh, 1998) . According to Venn (2008) , productivity may also differ across different occupations and aggregated impact would be sensitive to the industrial structure of the economy. We can find professions in which the productivity increases with age, with neutral impact and with negative impact on the productivity. According to Aiyar et al., 2016 , the impact of labour force ageing on the total factor productivity is about 0.1 percentage point. In other words, it means that growth of the TFP will be lowered by population ageing annually by 0.1 percentage points.
Most studies confirm that ageing of labour force has direct impacts on labour productivity (e.g Aiyar et al., 2016 , Prskawetz et al., 2005 , Grönqvist, 2009 or Mahlberg et al., 2013b . They confirm, that worker's productivity varies over his or her working life. There are several reasons to worry about lower productivity of older workers compared to younger workers, e.g. the accumulation of experience over time, depreciation of knowledge, and agerelated trends in physical and mental capabilities. Older workers have higher average levels of work experience with potentially positive effects on productivity (Disney, 1996) . On the other hand, labour force skills also depend on the knowledge gained before entering the labour market (Dixon, 2003) . Another significant reason could be different ability to adopt of new technologies. Younger workers are beneficiaries of new technologies that are usually more productive than older ones. The similar situation can occur for computer skills and internet use (Newburger, 2001) .
gross valued added 1 and then for labour productivity, connected with the employment. We focus on the distribution of mean hourly earnings 2 by age groups and industry. Our aim is to identify differences in labour productivity by age in individual industries, with respect to mentioned research about different impacts of the age composition of the labour force in the industries.
Labour Force Ageing
Macroeconomic impacts of ageing population can be considered in two different ways, through old dependency ratio or through labour force ageing. The old age dependency ratio is high in a most of European countries and expected to rise. Demographic projection points to an ageing of the European labour force (Aiyar et al., 2016) .
The composition of the labour force has been changing from relatively young to relatively old workers, see Fig. 1 . In all monitored countries in central Europe, older workers are mainly in the service sector.
In 2017, the share of workers aged 60+ ranged from 4% to 14%, depending on the industry, in the Czech Republic. Most workers over 60 years are in Arts, entertainment and recreation (14.3%), in Education (10.6%) or in Human health and social work activities (10.2%). In Slovakia, the highest number of workers over 60 years is in Education (10.5%).
Poland and Hungary have the highest number of workers over 60 years in Finance and insurance, real estate and administrative activities (10.8%, resp. 10.2%).
1 In terms of national accounts' methodology ESA2010, we assume that gross valued added is proportionally linked to compensation of employees (resp. wages and salaries) and the rate of operating profit is the same for all age groups, i.e. both taxes and depreciation of the property (consumption of fixed capital) is not dependent on the age structure of the employees (Eurostat, 2013 The share of workers aged 60+ in the labour force is expected to increase substantially over the next few decades. Demographic projections suggest that the proportion of people aged 60-70 years in Central Europe will slightly grow. However, it depends on demographic waves, see Fig. 2 . In the Czech Republic as well as Hungary, we can expect more workers aged over 60 years in the 2040s (over 16% people of total population). In Germany and Austria, the peak of the proportion of people over 60 years will occur earlier, in the 2030s. In Poland and Slovakia, the peak will occur later, in 2050s. 
Hourly earnings by age
The productivity is usually defined as an output in relation to inputs to the production process.
The problem of productivity is the dependency on the quality of used data. The optimal situation is when both labour and capital can be adjusted for quality such as labour and capital services (see Fischer and Sixta, 2009 ). In terms of labour productivity, it means output or gross value added per a worker. The wage rate and income and unit labour cost are often used as a proxy for the development of the gross valued added. For this reason, we chose average hourly earnings as proxy indicator for assessment of labour productivity. 3 3 Labour productivity itself does not provide adequate information when we do not know the share of labour compensation in value added. The share of compensation of employees on gross value added in total economy at current prices was 46% in 2017. Workers aged over 60 years in all Central European countries have higher hourly wage than the average hourly wage in industries. In general, in the tertiary sector 5 workers older than 60 years have the highest wages compared to the average (see Tab. 2). Significant difference is seen in Public administration and Defence. In the Czech Republic, hourly wage of workers aged over 60 years is on the level of 144.7% average hourly wage in this industry. In Germany and in Poland it is even 185.0% (resp. 190.9%) average hourly wage in this industry. In industry of Education. workers aged over 60 years in the Czech Republic have lower hourly wage than in Germany or Austria. Least wage increases with age is seen in industry, in all Central Europe. Based on analysis of hourly wages we can confirm opinions of number of studies dealing with productivity and age. Older workers have higher average levels of work experience with potentially positive effects on productivity (Disney, 1996) . Especially in tertiary sector, accumulation of experience and knowledge over time is evidenced in higher hourly earnings 6 .
Conclusion
We dealt with hourly earnings of workers as proxy measure for their labour productivity. Such analyses are quite rare in the Czech Republic. We showed that workers over 60 years in some industries have relatively higher wages compared to average wages than in other industries. It concerns especially tertiary sector of the economy, not only in the Czech Republic. It can be expected that the ageing labour force will not cause problems in these sectors. Workers in industry of Information and Communication industry have currently the highest hourly wages between 40-49 years and then fall. In the future, however, it can be expected that even older workers will work with information technology from their youth and will be able to work in this industry and will have higher productivity, unlike today.
The total proportion of workers aged above 60 years has been increased not only in the Czech Republic. In 2017, it reached 8.3% of total productive population in the Czech Republic in, in Germany it is even 10.3%. Despite negative trends given by ageing in the population, we expect that population ageing will be partly compensated by the increase of the individual productivity. This will come along with increasing rate of economic activity (given also by the increase of the statutory retirement age), better health condition of the workers. We cannot omit technological progress, as well. The significant question is what the impact on individuals´ productivity is and what the impact on the total economy is. According to Aiyar et al., 2016, projected ageing in Europe could reduce total factor productivity growth by an average of 0.2 percentage points per annum over the next twenty years. Yet we think that the research aimed at industries is very important since we cannot expect that ageing effects will proportionally affect all sectors of the economy.
